Materials and methods
All chemical reagents were purchased from commercial sources. Water (18.2 MΩ·cm) was obtained from an ELGA Purelab Option-Qsystem. UV titrations were carried out using a PerkinElmer Lambda 25 spectrometer, with samples in Brand 70 μL micro cuvettes. No-carrier-added 89Zr (produced at the BV Cyclotron, VU Amsterdam, NL) was purchased from PerkinElmer as [ 
Characterisation of the Zr-MPS complex
10 mg/mL solutions of methylprednisolone sodium hemisuccinate (MPS-Na) and non-radioactive ZrCl4 in MeOH were prepared. A 6 µL aliquot of ZrCl4 (60 µg, 0.26 µmol, 0.5 equivs.) was added to a 25 µL solution of MPS-Na (0.2 mg, 0.5 µmol, 2 equivs.) and the solution heated at 50 o C for 30 mins. The solution was applied to the ATR diamond on an ATR-IR system and the solvent removed via mild heating with a heat gun. This process was repeated until a thin film was visible on the ATR diamond.
The IR spectrum of the mixture was then taken. For an IR of MPS-Na, aliquots of the 10 mg/mL solution of MPS-Na was applied to the ATR diamond instead. 
Dynamic light scattering (DLS) measurements of NSSL-MPS before and after radiolabelling

Biodistribution of free 89 Zr in RA mice
Biodistribution studies were carried out in accordance with British Home Office regulations governing animal experimentation. Rheumatoid arthritis was induced in female 9-week old C57Bl/6 mice (n = 2) as described in the main text, with visual inflammation scores assigned on each day post-serum injection and caliper measurements being performed on the wrists and ankles on Days 0, 2, 5, 7 & 9. At day 7 post-serum injection, all mice were anesthetised with isofluorane (1.5−2%) and [ 
